Lichen planus is a chronic, relatively common, dermal mucosa disease. The World Health Organization (WHO) has introduced lichen planus as a premalignant condition. Ki-67 is a protein that can be detected in all active phases of the cell cycle, especially in the G2 and M phases. Considering the major role of Ki-67 in the regulation of the cell cycle and the fact that it is one of the conditions for pre-malignant potential and epithelial proliferation, the aim of this study was to evaluate Ki-67 expression in oral lichen planus (OLP) lesions.
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Introdouction:
Lichen planus is a chronic, relatively common, dermal mucosa disease. The World Health Organization (WHO) has introduced lichen planus as a premalignant condition. Ki-67 is a protein that can be detected in all active phases of the cell cycle, especially in the G2 and M phases. Considering the major role of Ki-67 in the regulation of the cell cycle and the fact that it is one of the conditions for pre-malignant potential and epithelial proliferation, the aim of this study was to evaluate Ki-67 expression in oral lichen planus (OLP) lesions.
Materials and methods:
This study included 32 patients [16 with OLP and 16 with no OLP and a normal epithelium, which were considered the control group (CG)]. Demographic data was extracted from each patient's file and documented in an information form. Immunohistochemistry for Ki-67 was conducted using the EnVision method. P value was significant at <0.05.
Results:
Ki-67 staining quality in the OLP group was significantly greater than the CG group according to both the Mann-Whitney test and quantity (p = 0.001). The average percentage of positive cells in the OLP group was 13.11, while the average in the CG group was 2.26. Ki-67 staining in OLPs was 87.5% (++) and 62% with a strong degree of staining. Age and gender differences were compared using the independent t-test; no significant statistical differences were noted between the two groups.
Introduction Materials and Methods
Lichen planus is a chronic, relatively common, dermal mucosa disease. Its etiology remains unknown.
(1, 2) However, medications, dental material, food allergies or even viral or bacterial infections as well as immune deficiency may play a role or contribute to the pathogenesis. There is also a reported connection between oral lichen planus (OLP) and infections caused by Hepatitis C.
(1) The role of stress as a cause for this disease remains debatable. (1, 3) In 1910, the first case of OSCC (oral squamous cell carcinoma) was reported. Since then, much research has been conducted to detect the progression of OSCC to OLP. The World Health Organization (WHO) has introduced lichen planus as a premalignant or potentially precancerous condition. (2, 4, 5, 6) Severe cellular damage in OLP leads to epithelial proliferation to maintain structural integrity. The transformation that occurs during the cell cycle in OLP causes progression of the lesion towards malignancy. Several different proteins control the cell cycle. Ki-67 is one such protein that can be detected in all active phases of the cell cycle, such as the G1, S, G2, and M phases, with the most prevalent activity in the G2 and M phases. (7) Ki-67 is a nuclear, non-histone protein that can be found in two isoforms with molecular weights of 356 KDa and 320 KDa. The gene is located on chromosome 10 (6) and is traceable in the nucleus of all dividing cells. It is not exclusive to neoplastic tissues; it is prevalent in any non-neoplastic area that is affected by uncontrollable proliferation. (7) The Ki-67 antibody is used to diagnose neoplastic diseases and is also utilized to predict some kinds of cancer; immunohistochemistry is the most common method used to evaluate this protein. (7) The marker indicates the percentage of the nucleus occupied by the protein. Using this marker allows us to reliably evaluate the speed of proliferation.Considering the major role of Ki-67 in the regulation of the cell cycle and the fact that it is one of the conditions for pre-malignant potential and epithelial proliferation, we realized that studies on the role of Ki-67 in the occurrence of OLP are warranted. Therefore, we decided to evaluate the expression of this protein in patients suffering from OLP.
This descriptive study of 32 samples included 16 OLP samples and 16 samples with a normal epithelium and no hyperplastic or dysplastic changes [irritation fibroma (IF)] were done. The samples were collected from the Noor pathobiology lab in Sari, Iran, between 2009 and 2011. Information regarding patient age and gender was extracted from each file and documented in the information form.Samples that lacked sufficien tisue for immunohistochemistry or had insufficient information were excluded. In order to control the quality of the procedure, negative controls, with the primary antibody deleted, were stained for each section. The positive control for this study was undifferentiated carcinoma. Thick tissue sections (4 µm) were made from 10% formalin-fixed and paraffin-embedded oral lichen planus tissue that was deparaffinized in xylene and rehydrated in graded ethanol series. The sections were heated in 10 mM citrate buffer (pH: 6) twice for 7 and 5 min in a microwave oven at 450 watts and 800 watts, respectively. After cooling to room temperature, the slides were incubated with the following primary antibody: (Clone MIB-1, code N1633, ready-to-use N-series primary antibody, Glostrup, Dako, Denmark) for 60 min. After each section was washed in TBS, it was subjected to the EnVision staining method for 30 min. Subsequently, the sections were washed with the buffer solution for 5 min and then the reaction was revealed through the application of 3,3/-diaminobenzidine tetrahydrochloride (DAB). Finally, the sections were counterstained with Harris hematoxylin stain, then dehydrated and mounted. Cell counts were performed on 100 cells in 10 locations with the highest degree of nuclear staining using a MOT-IC microscope at 400×. Considering the percentage of stained cells (index of positivity), the samples were divided into 4 categories: negative (−); 1-10% positive cells (+), 11-40% positive cells (++), and < 41% positive cells (+++). (8) The staining of the cells was quantitatively identified using the "modified quick score" method. The samples were classified into four categories: 1) Negative (without staining), 2) Weak, 3) Moderate, and 4) Strong. (9) 
Results
Scoring was performed by two observers. In cases of discrepancy, samples were rechecked and both conclusions were documented. In cases where the antigen occurrence was positive, the sample was regarded as positive. Data analyses were performed using SPSS software version 21 for Windows. The comparison of qualitative and semi-qualitative expression of Ki-67 was conducted between two study groups using the Mann-Whitney U test.
Staining of the Ki-67 marker in the OLP group was significantly greater than the IF group in quality and quantity (P = 0.001), according to the results of the Mann-Whitney test.
The average percentage of positive cells in the OLP group was 11 of 13 (85%), while the average IF was 0.26 (Table 1) . Index of positivity for Ki-67 In 87.5% of OLP samples was (++) and 62% of the samples showed a strong degree of staining (Tables 2 and 3; Figure 1 ). Age and gender differences were compared using the independent t-test. No significant statistical differences were noted between the two groups. -28 -esophagus squamous cell carcinomas. This was studied in normal tissues, reactive hyperplasia, and esophagus squamous cell carcinoma with high and low degrees of malignancy. Only in tumors with a high level of malignancy was a strong Ki-67 expression reported, demonstrating the sensitivity of this antigen for the identification of abnormal/normal tissues. Homayon et al. (20) evaluated the occurrence of Ki-67 in pre-malignant lesions and OSCC. Nearly all cases of OSCC and pre-malignant lesions, including leukoplakia and sub-mucous fibrosis, were positive for Ki-67. This marker's occurrence in normal mucosa, however, was negative, matching our results. Staining for Ki-67 in most samples was limited to basal cells, except in OSCC, which showed staining in all layers, demonstrating that, when Ki-67 increases, normal mucosa transforms into dysplastic and malignant mucosa. In Premalata's study, (18) the amount of Ki-67 in OSCC was evaluated as high, average, or low. All samples were positive and a statistically significant difference was shown between the Ki-67 level in OSCC that was categorized as "high" differentiation and that which was categorized as "low" differentiation. The most important factor indicating whether a lesion is progressing towards malignancy is the presence and intensity of dysplasia. Therefore, it is crucial to find markers of these changes. (19) Cellular proliferation in OLP is either similar to or greater than that in normal oral mucosa. In a study by Neppelberg, (13) the high Ki-67 level in epithelium affected by OLP indicates increased proliferation. This is a result of the damage done to keratinocytes by inflammation. Ki-67 is a valuable marker of the capacity to proliferate. Most research shows that the production of this biomarker increases the probability of malignant and premalignant lesions of the oral cavity. The epithelium proliferation activity in OLP changes due to the effects of inflammation, causes damage to the genetic material of the cells, and necrotizes keratinocytes. (12) Nasser et al. (21) found that Ki-67 expression was detected in 45.9% of leukoplakia that presented without dysplasia. Leukoplakia has been proven to be a premalignant lesion and, in the present study, Ki-67 expression was seen in nearly all OLP samples, suggesting that lichen planus has the Analysis of Ki-67 expression in oral lichen planus lesions
Discussion
In our study, Ki-67 expression was positive in all OLP samples. Gonzales, (10) in similar research, showed the basal appearance of Ki-67 in 95.7% of OLP samples and 48.9% of sub-epithelial inflammation in OLP lesions. In a study done by Hosseini, (11) Ki-67 was detected in 52.67% of OLP cases, while the same study reported this biomarker was found in 7.33% of normal mucosa. The percentage of positive cases in Hosseini's study is much lower compared to our study; this could perhaps be related to the fact that fewer samples were studied in Hosseini's research, or it could be due to a difference in the methods used to evaluate the degree of staining. Aung et al. (12) reported results similar to our study. Staining of Ki-67 in OLP, compared to the control group (normal mucosa), was significantly higher (p < 0.05) in keratotic kinds, reticular and bollous, of lichen planus than the atrophic kind (p = 0.022). In addition, the level of Ki-67 was related to dysphasic transformations (p: 0.037). The results from Aung's study suggest that OLP with intense dysplasia has a higher potential to transform into OSCC. In Neppelberg's study, (13) the intensity of Ki-67 staining in the epithelium was positive (+) in 77.3% of OLP samples and was (++) in 18.2% of OLP samples, which was significantly higher than in normal mucosa (p = 0.022). The results obtained in the above study were similar to ours. Zargaran et al. (14) found that Ki-67 expression in OLP and epithelial dysplasia were similar and reported significantly higher levels in oral cellular carcinoma. This study showed that, in OLP, the risk of turning into malignancy is similar to the risk in epithelial dysplasia. Therefore, regular checkups are recommended. Ki-67 has also been studied in other malignant and pre-malignant lesions, including leukoplakia and OSCC. (15, 16, 17, 18) Dragmir et al. (19) found a higher occurrence of Ki-67 in squamous cell carcinomas. Histopathological studies showed that dysplastic mucosa exists in all OSCC lesions. The presence of Ki-67 in dysplastic tissues without malignant transformation can indicate the importance of Ki-67 in the diagnosis of malignancy potential in pre-malignant lesions. (15) In a study by Vang et al., (16) several markers, including Ki-67, were used in the early diagnosis of -29 -N. Bashardoust, Sh. Modabbernia, S. Bagheri, et al.
References
potential to transform into malignancy. In Sadri et al.'s (22) study, 45% of esophageal SCC cases and 10% of OSCC cases showed strong Ki-67 expression. Their figures were lower those reported in our study. Since the expression of Ki-67 in OLP was greater than in normal mucosa, our conclusion is that Ki-67 in OLP, as a pre-malignant lesion, is a predictor of its transformation into OSCC. Some studies evaluated the role of other important proliferation factors, such as P16, P53, P63, P27, and bcl-2 in malignant and pre-malignant lesions of the oral cavity, like leukoplakia and OSCC. (20) In Zhong's study, (23) biomarkers P16, P53, and PCNA were evaluated in OLP, leukoplakia, and OSCC. Their studies showed a P53 gene mutation and, consequently, an increase in P53 expression along with decreased P16 expression and increased PCNA expression, which play a role in the progression of pre-malignant lesions of the oral cavity towards OSCC. Staining for Ki-67 demonstrates the presence of this protein, but does not indicate the rate of proliferation. Therefore, an additional marker, like CDK6, CDK4, or Cyclin D and a proliferation index, such as silver-stained nuclear-organized regions (Agnor) can be considered useful and effective in the future for the evaluation of this parameter. (12) In some studies, contrary to the present one, decreased cell proliferation in OLP has been found. The protein, SMAD3, is active in the TGF-b pathway and increased expression is seen in many cancers. (21) This protein, along with E-Cadherin and occluding factors, is also consequential in tumor progression. On the whole, the results obtained in this study showed a significant increase in expression of Ki-67 in the epithelium of the OLP group, as compared to the IF group. Considering Ki-67 is a proliferation marker, this increased expression in epithelium affected by OLP indicates a high proliferation rate in this lesion. There has not been sufficient research in this area, and contradictory results have been reported. More studies in the malignancy potential of oral lichen planus are needed.
